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(57) Abstract: 



PURPOSE: A MOS transistor having a tungsten silicide 
sing-layered gate structure and a fabrication method 
thereof are provided to form a low resistance gate 
structure by simplifying a manufacturing process. 
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CONSTITUTION: A gate oxide layer(12) is formed on a 
semiconductor substrateO 1 ). A tungsten silicide layer 
(14) is formed on the gate oxide layer(12). A rapid 
thermal treatment for the tungsten silicide layer(14) is 
performed under a temperature of 700 to 800 degrees 
centigrade of a vacuum atmosphere during 2 to 5 
minutes in order to lower a resistance of the tungsten 
silicide layer(14). An oxide layer is formed on the 
tungsten silicide layer(14). A gate electrode pattern is 
formed by patterning the oxide layer, the tungsten 
silicide layer(14), and the gate oxide layer(12). A source 
region and a drain region(16) are formed by implanting 
dopant ions on the semiconductor substrateO 1 ) under 
the gate electrode pattern. 
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(54) m±El a£IA10IE 3II0IM 7S§ *H- E5 egHXI^BSI Mlggia 



S iSS 3II0IS tt&ot ¥1011 dIS g^e! ££IA10|E§ gsfeh * 80010 OI8|2| X1S0IIAH SS RTP § 
XH £13101 g4;£ 2J& 311 01 S ^ga|£) |SH a 4: a SOU 2| 8H XII£§§S B±S1&]21 SAIOII XI XI & 

si bs 31101= ?ii umm 4= sife mos Maxima as n°i sis^soii a& 3301a. 

s ess eisai 3ie:ni, &3i siei 3ie soil g^s 31101s 221^, &3i 31101s ?ioii b 

gio| g^gj AjgUIOIEStES OI^CHS 3II0IS 2^31. 6131 3II0IS if2|e} 81¥2| 3II0IS 2^ gf^OII 

iaa ±z± % saiei s^es ^ssife s§ &a. 

6131 £!£|A|0|EStS XHSatS y^3| ¥18101 g^B! *!£|A>0|ES[S Sg S9I3IS 700 U) XI 

80010°) SEg?|0||AH 2f 3^gxH£|(RTA)31 OI^015!C1. 

£2 

mos seaxi^Ei, g^ei aj£|aioie, chsi 31101s b^, mxiz\ 

SMIAi 

E IS eeHSI 311 01 S ?Ji g>fe MOS SgHXI^EH°l 951 SOI^fe BSE, 

£ 2fe S eSOil US B# 3IIO|S MOS Se«XI4iE|°| ?5I MOl^S BSE, 

E 3a LHXI E 3efe S W S Oil COS B§ 311 01 Si 3»fc MOS SgiiXI^EjSI fll£»HB gg813| ¥1 

e IS BSE, 

E 4fe g^Ei! ^5.1 A^l ESI 31±dl §j21 g*l£l 53011 HIS d|XH&2| SUM SOl^fe 
E 5a 3! E 5bfe §il! ^£IA|0|E «W2| flX|£| S2| SSE gJ BS TEM A1S. 
E 5c Sy E 5dJ= lig! 4'£IA|0|E a^BISI 2xH£l *2| S3E 3! B0 TEM A15!. 

e 6S ina 2^21 n^m a; xi^ni §g nenn. 

E 7afe FNT SX1 ^gJAI iMEIfe 281 5125 21 m S^S&jai 3S^E1 SE3 2^ aShSESI S 
§i HI328101 UEIfciJ 

E 7bfe FNT 2X1 ¥EJA| S^EIfe 381- SSjES 2Jfh XllOISeja HS^EH SEa S^j S81gJE2| B 

§§ 2xH£i a^s Hiiisfoi uaa naiHom. 
* ES2I ^e^soii CD §1 ?sss * 
11 ; Si 3ie 12 ; 3II0IS 2S191 
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14 : WSI2 15 : 

16 ; Eaiej 18 ; AIHIOIAH 



g §a@! mz\mo\b Bs 5iioi = ^sa 2A(mos) = s)haei2| ms^aon &S 32 

^8| MOS = aXIAEH2| 5||0I = S 5)l0| = ^§fQ| ^ oil d)=. §AgJ 4'E|A)0IE« gSfS ^ 800"C 01 
Sh2| XHSOHAH SI RTP gxtEISfO) SA=. PJS 5)101= ^Sfaj-oj ggg SAsHrOII 2| SH BI5g§i 

e±§i&2i mai on xt xim°i e§ 51101 = ?s§ ^ss 4= a= mos = ?«xiae)2| xii^soii mm a 
01 ck 

AX)2| g5)£|0) 5)101= £!^i2| <M = 0l 0.25Q)OI3g(,um) 4=S°S ^OHJCHI (DEI- 5|g 

Si m±S0\ ^d|5( p0 |y-Si)SS 01^0)5! 5)101= S^S Oi £13 CHI AH Ar§2| S51IS U 

ej-ld 32 aia. 

^31, d = ^A0)l CDS XHS°I §5)£ °J8)0) £!s2| 2B0I XI2£lffl, P-MOS = e!!X|AE|2| §¥ g 
e!S&J-(threshold voltage)S fe^5| ?l8)Ot OHSS JH^S SSSHO) 8)H£ AM XHy(short channel) 
§315) 5HXIte SfllSOl SICK 

0|E)S ^8)51 9\5[0\ bllXHSOl g^Si (midgap)OII SHSShfe ^S4Mwork 

function)* 3>fe ESiii A)S8)0) 5)|0| = S^S S^8)B|fe £^5|- 2192 SiCf. 0IEHS 3 Oil 
AH £iaO)lfe g£SOI Sir£! SEI *JEIS Q)<M0|| LHSFS ^E|A)OIE£) ME| ^ElgOl *)SS OIS 

ti\ ME|A)0|H ?25) 5)101 = ^SSA) y E| A)§92 SID. 

^81, ElElis SE|A)0|E ?22| 5)101 = S = g 0H¥ kfS X)£r&§ 4 5)|0| = EfOJOHAi 

21 DSIh 1012 5)101= S = Er#S giJ 4= Sl°HS 1G DRAM 31 IS AXK»I ^E|8)5)l 

*!§§ 4- 21Q. 

&5l2r &0| SBM2) 2S5!i Oil S El § xl Oil 5H§S ^Effl §x| , ^ MOS AX r 2| 5)101= ? 

Sfe 5)101= #3r2, v ¥1011 SEI SSAI2J ^ H&8 S0I5I *fHoH liiW, 3S?=(Co). El Ei 

s(Ti) ^E|A)0| = (si I icide)S £§A|3|fer ?55 0l¥O)X1 

£ 1S SBH2I 5)101= ?5§ 5>i= SCSI §XI. = MOS =aiXIAEiS| SOI^fe 

A), 5IS2I MOS MgHXIAE) AX)°I 5)101= M El 5 5|&(Si substrate)(1) ^4 CHI e|et°l 5II0IM <M- 

2)9t(2)S S^§} s > p 0 |y-Sia|(3) ¥10)1 SA@! ^ El A^l Ea|(4)e ^§°g SEIA)0I= ^501 

C). E 1 CHI AH ^XHSS 5fe A2A(Source) §2?, 6§? EaieJ(Drain) g^S 5)E|^]E). 

OISH& SEIAhOlE 5)101= ^SOIIAHfe H8I poly-Si af(3)°l e£fS§0| §28)01, Sgh poly-Si 

at(3)°l XI Ximm S5| ?I8KM poly-Si (3)0)1 CIS S^g°l ?g)S§3 ^gj M±g°l #S5fS 
US gxHEl g§i 12§ &E). 

3S)U. 0IE)& SEIAiOlE 5||0|= 5>fe ^E«| AXhfe S^!E5) S5)&0)l Q>Eh ^E|AiO|E(SE| 

A^IE)-SE| ^EIS ^PSOII 5)101= gS(gate po I y-dep I et i on) 0)1 COS fe^ Xi8), CHS §EI 

^E|s( d0U ble poly-Si) 5S0IIAH p+ SEI ^EIS 5)101= S&AI ^^8)fe (B. boron)°l 

^^Kdif fusion) ^ 5)|0|= fl»2| g5t£f S«|5h 5iS£|H SiC). 

feOI gl-IISS 5H<!f!8)5| ?)5H §EI ^EIS 5)101= 5|^g-0)x1IS 5I^S §E|^ El S-X) CH U §(pol y-Si 
x Ge x ) 5)101= ^ gii, ElEhfe §as|(TiN)2) ^4= CHI S" 5)101= MOI S^EIO) SO. 

gjX) ^51 poly-Si ,- x GexiS 5)101 = =. 0|g8)5| ?|& Q^b 5)101= SiJSI g«IM 5(|g& ^fe 91.9.H X) 
S^g 3511 5hXI§ 4=^ SO. 

&B ^4= CHlIf 5)I0I = 9J g^eiS 6}5| poly-Si 5)101=21 ilSii §H2S 4= St°U. SfS Si0 2 5IIOI 
= ?)0II S^fS §^ §SfS0| ^CHXIb SJIISilf iifF, fluorine) S)^0)| 2ISH c^Sf^OI mm 

Slfe SHI5) 2iE). 

^4= l^S ^E|AhO|E(WSi 2 , tungsten silicide) 5)101= ±X)fe poly-Si 5)|0l = aa fefg X)S mgm 
5>H ±4= CHI&5||0l = aE) CH 18 ^Sfe,^2| S^Si gi^a. SEtr SEIAhOlE g§2a SSOI 
5HXICH, 5IS2I SEIAF0IE2! fe^°t §§0||/H ArS£|0) S5| CCH^CHI XHHSfe yEl ^Ei5J 

SSOIHS ^731 &SX1I £S^E)2J2| ^igOII SEI8)a. 

51^21 SEIA)0IE ?50)IAH ^^av&! liS ^ElAhOlE 5H^g ?loH ^ElAiOIH SI SxH 

EIOII 3^5) 0101 yEl 4=SEI2iI2, LPCVD g*f& £4= m±& ^EIA)0IES 5)|0I = S S 

&£«i ^xioii chs aaa. 

3EHU, 5IS2) S^OIIAH A)S€! §2Sf(Si0 2 )S ¥3)115) 650-1800AS 0H¥ ¥3»Si2, MOS ^.&X\±&°i 
5)|0l = 0ll ^!S0I 5)^S <ysfQf Oil CHS 5! § ^ gfS ^^21 AX) ?50||A) 2S2| SI xH E| B 4=^ 

s an wsi 2 -sio 2 5)ia2i eacw ss s^fe neiabi aaa. 

gfS ^aefS 3>b SEXII AX) 2| §? XlSe ^51 fl6H 2S2| gxH E| (anneal ing)8 
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A|, §50J 6IBIAJOIE2I r^een^ qj ^g^(grain) S§2S 21B[0\ WSt 2 /Si0 2 7jl£2| 
21 §31 (roughness Pi- §7f8HQ , 3 ^Dl 5XPf ^af£|b ^Xj|§0| SIQ. CH^OI. sub O.lum O\ol°\ £ 
IQS*1 fflESI DllSdl 5X^21 SI£§S0||/Hte §XHE|£ fi!B g±82| XHBSM S±»»3I ^ oH 800^ 
0\B\9\ XI SOU AH §xH£l8hb XiS bH 5 ( low-thermal budget )2| HsL All 5 JHttB WS.^ BCK 



b ° s ^8 oias g£H^i^2i saise aa»oi etta 22^, 3 ^s rtp xis ^xh^ioii 

2|6H B#2| §501 ^dl AhOI ^ 71101 ^ ^?5M *£&mO\ SISSSS B£sf&Hf MAI Oil XI 39Sf2| 7)101 
M 951 ^IBS 4* 21b M0S Mg!!X|5Ei2| Hl£&ge MIB8*te 01 SiCh 

B ^SSJ aE Sub 0.1um 0ISF2I 5X1- AlCHOii gfiB XIS tH 5! ( low-thermal budget) 5 

2^ B^b mos 5xh2i chsi thoi^ ^sn ^ at mos m&}xi5eh2j tiioi^ a^ i^sai hi 
s»fcoii ho. 



ate si at 

6MB BS8PI 9I8KM. B BfEHI 31 Butt, &7I ^SEfll 3>IB &0II ggS 71101 ^ ^» 

^HK &7| 7)|0IM £llf^ ¥1011 BSJ21 ^ElAfOIESfo^ Ol^Oia 7IIOIM 2^2f , &7I 711 01 M 

6hS Q !' 6h¥2| 711 01 M a^ g*0|| S£9 525 91 2B1I£J g2|o^ ^Sb 5!M ^S2? Sfb B 
S 71I0IMB 3>b 25 M|Hx|5EjM XII SB D. 

Mj\^Y e ^ e ^ x| 5 El M X1l5 6^b ggg 3 IB ^Qj| ^|0|e ^gj-Qj-g |g5fb BTIISf, 6D| 

71101^ #S*et ?|0|| §50! ^d|AhOI2^M g&ohb & 711 21, ^71 §501 6!£| AWIEfifSI 2HB3t8 ^ 
^71 ?|8hOI §5@i *j£|Ah0|2S[M as ^?|7|^ 700 LH XI 800 "C^ S2S?I01IA) 2 LH XI 5»2* 
xHdl(RTA)5hb B7j|2f, &7| §5§ ^£| AfOIE^I ?|0|| tf»S[8 iSo[^ B7)l2f, ^7| 5^^, §501 

mz\ Atoi2^ s Tii oi m fcMsws raeywoi tiioim a^ eh@m iss^ btiisj- , ^71 thoi^ g= 
hh@ oi^2] ^leoii M^^e oiB^^ja^ 525 ^ naiei s^e btii^ 9^3^ 

B SfSSI Pi CHI 0}2g ( ^ ggg 25 M^!XI5Ei2| XI 01 ^ 2^ S^^SOll Ai , ^El 
71 e ^Oil 7j|0| e A^Q|e §£!o^ B7tl2f, ^71 Til 01 ^ ^SfQf ¥|0j| §5@l ^E.IMO|22|M iSSfb 
B7||2f, ^71 §501 ^dlM0|2^2J XiS^M k^7| 9\B\0\ §5111 ^ dl A^OIE^e 700 LfjXI 800^21 
S2S?i01IAi 3^gxHdl(RTA)mfe B7j|2f, ^71 §501 ^dlMOIH^ ?j Oil 5^^M l^^b B7||2f , 

^7i ^aot, §501 *JdiMoi2Qj g tiioim 6hsf^e mieymoi tiioim nn@e s^s^ &^is 

9£J£l*r 6hfe 25 M£!XI5Q£| 711 01 ^ 2^ IS^i HISSQ. 

^71 S^^xHdlfe SgOllAH 2 LH XI 5B2I ^Aimoi, ^71 §501 ^£|A^0|2^B 7IBB2 350 *C , 

0.7Torr, ^^/§50! AfM^^OI 2(SiH 4 /WF 6 )2| 7^5 SSTUISOI 55ei 7&& &*iD\£t 
g^^S(LPCVD)Oil 2JoH 800 UIXI 1500 A S^EI^ 3J0I »g^5ia. 

^71^ U^^OI B BSOIIAI^ MOS ^ XI 5 El Hi 711 01 71I0IM CHI §50] ^£1 A^0|2 

■ * 800 °C 016^21 XI B as RTP ^XH£|0|| 2j oH I5(F)g 2J B 711 01 M ^»D|2| mmm 515 

sfS^OI ^£H°I MdlA^OIH 9 5 Oil AH poly-Si S g^M ^2JS§e MHo\Il poly-Si §§£0 CH 

Til oi m xi& ^ n 4= si Til asaa. 

(AIAIOD) 

01 6^ Oil feOIB B ^gi d^5|& ^A|0j|7t 2AIQ §¥E2I SH6K)| CH^ ^ All 6^ Til ag&t}, 

2 2b B IT 8 Oil COS 9§ TilOlM 5>b MOS e^7:i5Ei2| SOI^b BBE, 2 

3a LHXI 2 3eb BS Til 01 M gj^ MOS ^^X|5E12J SIS&aS SS6PI S§ BB20I 

a. 

2 2M SUShe, B ^SOll life MOS M^XI5E1b 7IEK11) ¥IOil T1I0IM 5^^(12)M SSFOi 

§50] ^E|AfOI2(WSi 2 )9|2^ 0l¥Oia T1IO|^(14)7f 32 §£EJI2, Til 01^(14) 3Ef/¥ oh^SJ ^dl^ 

7|B(11)0II 525 SI 2aiei 8^(15.16)01 ^P5M 

01 & B§°i TilOlM 5>b MOS ^SHX|5E|b 5Xf£| ^SEl SSI ?57f =61 Bi99 

oi ^ii^sse ^7i^o^ B^aAia 4^ sib aa. 

^^6fb bh2J-^OI B ^S2| B§°l TilOlM ^P^M ?>b MOS MgHXI5Elb WSi 2 ^l 2f2B g§i SS2 
£ WSi 2 /Si0 2 7II22J 7i^7|7f ^TfahOI 5Xf£J 2713 ^^0| ^sf£jb S!S »Xie»E^ §501 tf&|A( 
OIE^IS 800'C 0|6h2J Hg RTP gxH£|01l 2J oH ^ . 

D. 131 B ^ k S2J §501 ^dl Af0|2^2£ OI^OIS T||0IM(14)fe gdH2] MEJ ^d|^ T1|0|^2f UIB 

s n bixmoi et 70% saaas, seb *a 5xk>iiai u&fu^ tiioim ss b^s grasui 
atbCK 

01 »0II 2 3a LHXI 2 3eS S3»OI B ttSOP B^2J T||0|e 5>b MOS ^2!XI5Ei2i ^115 

aXi, 2 3a 21 ^01 P 2b Si 71^(11)011 IE 5^^(11a)g gS&Oll 21 6H 5XfBdl2f W^S^ 

a asiBO. 

0\O\M 2 3b2f 901 Si 3|»{11)2| #^S^0II Tfg SU|(RTP: Rapid Thermal .Processor)* 018 
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8KH HS9\ tiMOz) m$\D\0\\A-\ D\\0\^ tf»ejo S OlSfl 6IBIS #S ^(Si0 2 ) ( 12a)S SSS 

Q. 01 RTPOif 21 » CHI CfE 2^21 6h»Qf2| *igE #»QMl2a)2| 

S 850r/0 2 /80s^, ^»BKSi0 2) ¥fllb 140 A 01 Ch tt»0Ml2a)2| aS* 8E, 

S£(N 2 ) S?PIOI|A| 60* a ^*idl(P0A)M ^SSfSQ. 

3^ £ 3c£f aoi ^»Q|(12a)2| 2 ^ CHI g^@] £| Ah0|H(WSi 2 )^( 14a)« «SA|g!Ch WSi 2 2J §§§ 

?ioH Afga A|^|y£ SSJ(cold-wall) »A|2| S«KLPCVD: Low Pressure Chemical 

Vapor Deposition) Al^SOICh 

01 CH AH , g^Si AISJ AhOI = (WSI 2 )at(i4a)0ll OB BABI* 700~800°CO)| AH RTA(Rapid Thermal 
Anneal ing)/2-5^/£!S ^ 2 CHI AH 6IA|»a. ^*)dl AIZI8 2^ 0lo^£i 3^ XIS&OI M, 5^ 0| 

&ei 3?b wsi 2 /sio 2 jib si :hs:?p> &imo\ ±xi2\ ^aoi ^asib sspi- 2^ 

LHXI 5^ OIUIS **3£)fer 3S0I fctt»S|8m. 

0|O)AH, B^H «£IAJ0l = (WSI 2 )QKl4a)2| &¥0)i PECVD »H2S tf»BKl6)» g*8H2 ^ ^ 0)1 S Oil 2| 
» IH0!eIO)I 2J6H £ 3d 01 1 EA|£j 2)101^ £S| ^ZSS iSSfLf. 

3^ £ 3e£f 901 ^HI0|A](18)« OlSfi ^XIS »B0|| CEfdF 2»M2| i^il 0ie?B8}0| LDO ^£ 
oj qj ^^(oi S«(l5,16)e 1^612, ^ BS°| MOS egHXI^EPI- ^9C[. 

oi moii #3ie mos Msyxi^EHsi »ioi^ =?^m ag8jt =PHisie! aaa oioii chu- e^e saispi 
asw ^aioiis gum® Baea. 

o\m°\ sassoiiAifc ±xi2) m&o\ aaa ^aoii c»g^i a sit xib bbspi askm gse 
b 4*011 cnmoi^ ^xim ^bskh ^gam oichi tne ^g g£2) e^s ^sskm e 4 mxi e e 

7b0)l EAI8HSQ. 

£ 3cO)|AH LPCVDCHI 2IS WSi 2 gSfAl 3ieS£fc 350 TC , g«f gf^S 0.7 Torr, «l 

Ah«sa0l = («Fa)2| 2sccm£^ HSAI5IH tt| AJBS&0I E (SiH 4 /WF 6 ) ^^2j SB HI 

fi(G/R: gas ratio)M 25-70WXI ^sfA|3|Oj WSi 2 M 800-1500A B*A|«CK 

§±@! BB|AlOI = aM14a)2| JilBB ?)of) ^^(furnace) SE^ RTPS OI88hOI 28 gxH 

bib ❖aso. saai 8Pi2i s ia boi ksd lh xi a§ n(sn)o)i cjimoi massi a 

¥ N 2 M?I^I0)IA) 2,^1 8 £0|| AH 30m?} ^^o\D\ , RTP2J N 2 E^ ^lg^?)^IO)lAH Qf^ 

^eo)ia) i-3»a ^aam ^^2) a? on uuiercResistivityjB ^§moi s 1011 jintma. ses 

12(S12) LHXI 16(S16)0)I CH»Olfa gxHdl 22) blXHSM ^§6FO) H 101! PIXHShSaO-. 
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SXHE.I 
SHI 


G/R 


AI2_KMin) 


gx-IEI 




mas 

( U P • cm) 




^SKSD 


RTP 


40 


1 


N. 


1000 


75 


HI 51 Oil 1 


^P2($2) 


PTP 


55 


1 


H, 


700 


620 


HI 510112 


6SS3(S3) 


RTP 


55 


1 


N, 


850 


260 


HI 510113 


^«4(S4) 


RTP 


55 


1 


N. 


1000 


80 


HI 510114 


^S5(S5) 


RTP 


70 


1 


N, 


1000 


85 


HI 510115 


^M6(S6) 


RTP 


55 


3 




740 


450 


6IAIMM 


^S7(S7) 


RTP 


55 


3 


ag 


780 


150 


sue 

^ Al 0112 






55 


30 


H? 


960 


170 


HI 510116 


iSM9(S9) 




70 


30 


Nr 


900 


150 


HI 510117 


apio(siQ) 




70 


30 


N» 


980 


60 


HIH0II8 


6SP1KS11) 




70 


30 




1100 


35 


HI 51 019 


«»12(S12) 


CD 
T 


40 








950 


HI 51 OI10 


6SS13(513) 


C3 

T" 


55 








1000 


HI 510111 


£B14(S14) 


O 
T- 


70 








1150 


HI 5! OI12 


^S15(S15) 


O 

T- 


55 








1000 


HI510I13 


«S16(S16) 


O 

-r 


70 








800 


HI 5! OI14 



» gxHEI^OI ti\H&m S5fS 3015^ UEIUB! SOI ^CHSICl. 

» ITS ^ Al Oil 201 COg ^§(S7)OI CHSIOIfe gxH£|^°J S^5f Bgo| TEM Amm sj CH E 5c 

S £ 5dOI EAISiaH, 0121 HI 518^1 mSW gXHBI S2| HI20I 132) aS(S15)0)l CH& BS 
°J TEM AI5!§ 5JO) 2|2| E5a$E 5bOI EAISiad. 
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E 4 LHXI E 5dM S§l y ttH £ &g ^ A! Oil Oil D}g 6 B 7B 3^ tiling «g JH» 

U E 5dH] 3a»(uniform) BB TEM S a. ^xHdl 700-80013011 M RTA(Rapid 

Thermal Anneal ing)/3^/£i 9 a«£l 5225 UEHiO. 

b I I20II HI £»M 1, 3 LH XI mm 5, 8 LHXI 1131 B0| 800 °C 0|&H| ^8 

£E(850t:-~1000lC)0ilAH ^xHdlM 6^ §?, XHSS ^OhXIXIB WSi 2 HJ j»£» ^S^l S§2§ 
WSi 2 /Si0 2 M6S.2I ^S^P> S^»OI £XfHJ ^£01 ls*£|fer SflPI- tt«SCL 

7(S7)0il AH S*fS iJ^ei ^dlAhOIEHJ ££8 ^f^bieoi RBS(Rutherford Back Scattering) ^ 
Bj(, P^tilS(G/R)=550||Ai S^S ^M2| ^xHE|*i Si /W=2.490i 212 . RTP/7801C /3B/S 9 SflBI * 
Si/W=2.355 Si HfQSB SOj^&a. Oia SOI g^§U *J2JA*0IEaMl4a)2| ££0I Si iCfo! 3^ °| 

hi saoiu si^soi ate bsb &ehb at sioibck 

CI- A I £ 4M SUShE a£IA*0|E2| ^ U|8 B gxH£| £2(^xH£| Sxl, 8E)0|| GTJ^ dlH 

& SlfOilAi ^xH£|2HJ U|H»S Ul§^ Ete DIAillSS )[S25 PJ6H ^ 1000gQ - cm 01 P. B ttf 

S ^ A| Oil 2f SOI £!9&EH0||/H RTPM OIBShOI 3BB 780 °C ^ xH dl & £JM(S7)5¥E1 S^ei" XH&HI B 

±b »a»haa. 

E 4» 901 *J*IIS £!301IA1 ^xHdl & A|£HJ S( furnace) Oil AH Q 8£, E2i 

Aia aaas aaa sah&ck oit eatHj sai^ai^ 3iioim» m^a m »aaoi a? 70% a^s 

£ 5a LH XI £ 5dte ^ EJ Ah 01 E a^2| §xHd|2^ ^(RTP/780t: /3B/S 9 )SI a BE TEM 

AF£!§ UEItH 3S0IQ. ^xHE|*j e|3t°J £ 5b2f SOI D|A|| 1 3 ( f ine grain)^£M 3>H Site 

g» mmM&z.^ jh^bsck axna * ar^ni is^s ^§ite e 5d2i- soi xi xm aaa- 
bxismi gaie b?ib soisck 

CH^ gfith 28 BE TEM AhS(£ 5d)g SoH IxHdl? WSi 2 /Si0 2 , Si0 2 /Si 5)IEH| ^S^PI- ^^o\Q 
b 51 ^BS 4- SICK 0I2H& §^&12J g§ g M^HI ^Sf^o^oj m^og oi 5H , 

wsi 2 /sio 2 gai a oil m &m^2\ «aa» ^m&mDi aaa^r 51 uaucj. 

IfeiAH E 4 a £ 521 ^HIM MWm W mzm°^_ oy™& g^&J ^£|Ah0|E ^st(14a)# ItfB 

aKi2a) chi s^oi pf^&g ee, we ^EoiiAiHi &g rtp ^xHdiM mm XI XI a S| ^si 

^ SAMS ^ 4^ 2iCf. 01 ^^fe ^BIMOIE >ilO|M^f AHMDfOIB^ 01 SF(deep-submicron) 

Hi MOSFETHJ }||0|M 3^25 #^61 A[§i ^ MOj^CK 

E 68 B^ei ^dlAfOIEM ^lOIMS at MOS 3HHH A| EHHJ ^Q|(^M 7)H| a xl £1 S(#)3f 

^(o)(rtp/78otc/3^/5IS)hi n^nh a n^nf e& sei 201a. 01 eennj m&i ^Bie 

^XFOIIAH UEWb ^OIM 911 Em £01X1 BteCh 

^xHBI^HI M^«HE S&(Flatband voltage)OI ^H| g§2£ 0.15VHI awe ^ 5HBS5I- ^E 

b BO. M^^HE ^gH| Siei8 ^xHBI 9 SI/WHI i^^fifOIIAI E^ BS^2| ^^0|| 3|fi!B 2 
BBSCK 

E 7a a E 7bfc ^BJAWIE 7||0|M MOS 3HHHA|E|H| ^l&CHI AH 50nA FNT( Fowler -Nor dheim 

Tunnel) EX\ ^&JA| ^^St 26^ S^E^ fflff S§1 3^¥EH SE9 S^j 

asjBE(Trappino Charge Oensity)S UQU! ^OlCf. 

Secu^ S8M Flat band Voltage: V fb ) XIIC»S^(Control Voltage: V con ) .tfSOl ^xHdl *(□)«! ^xH 

di s(i)mq b^ii ^^man ma\& e& poiy-si moim ^x r ni ^§i^ asm. 

M £1 Ah 01 E B«t99 S M^b(F)HJ i[^Hg E!6! (*»W(12)2| ^SF^h MOI5Q. 



dhaaoi » ^souah^ mos m^ixi^e^hj ^ioimm tiioi^ ^aq- ^ chi hjs g^&i ^aiMoiE 
s e^ei- ¥ 800^ oiafHj xhs s§ rtp ^ xh di oil hioh m^(f)^ eisi no\^ vm^zi mmm m± 

s\o\0\ WSi 2 /Si0 2 , Si0 2 /Si MB2I >i^^lOllt g§§ ^X| S3, ES >H0l^ 911^^01 tfgStXI BE 
D1 eSHHI poly-Si ^!0|M §§sp CH ^101^ XI ^ 4= EI&Q. 

CH^OI, g ^SOIIAH^ Xil^SSHJ ^ ^ Oil AH M ttH e^HHI ME|A r 0IE XII £9 3 Oil Aj poly-Si S M 

^^J9§e XHt >j ^ ^xHdl 528 Sub 0.1 urn OlohHJ ±X[ A| GH CHI Sfi^ X-jB 

tH 5! (low-thermal budget) 521 B^S ^ 9lO\ , B ^g£| B# ^101^ MOS ^X^HI CK xHl 3101 

M§§ ^ ao, 

OI^OIIAHfe B a 3 ^i ^§H| HtasiS MAI MB 01IMMO^ EAI»2 tfSWSSSU. B «^ie Al 

AI0II0II ^ § El XI O^U mffl B &SHJ §<m§ 5t!QIUXI Sffe S ^ LH Oil Ai &oH ^£01 ^ottz ^I^BOtOII 
AH BtfSI XI ^SJOOII HI6H D9fi 4^§0| 5!0ia. 



1 

Arai 

2 
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<sis.m 3is now 3iioiM <^&ets issib b 31121, 

«3I 3II0IM 4} a st 9I0II g^@! £EIA10|HQtS H&Slfe B31I21. 

g^B! 6l£|AJ0l=ot2| US atM flSKM g±@! fl£IA10l=Bt» 25 S9I3IS 700 LHXI 

800r°l £ES?10||A) 2 LHII 5MB 3^gxHdl(RTA)S1fe B3II21, 

&3I S^IU ^£|AhOI=e} 9|0|| ysafi g£8H= B3II21, 

&3I 61 SI Of, §^@! ^'EIA^IESI SJ 3||0I = tfsiatS IgySfW 3||0| = 3 = HH@S S^SIfe B31I 
21. 

&pi 31101 = a = mie §f¥2i ^ae 3ieoii g$g§ oie^gjsioi sj Eaiej s^s lasfe 

B3||£ ?g£lfe 51 ^§25 Site 0i 3«0|=8 £>te 2:6 = gHXI>iE|2J HISgJB. 
3 

2^ = eHxi>;Ei2i mm gggtejou siouh, 

B12SI 3IB 31101 = ilSiejS SgSlte B 311 21. 
&3I 31101 = tfSISf 910V g±@! ^£IAhOI2etS ISSffe 

g^gj ^£|AtOIHS|oj ugatg oiskj, g^gj ±jg.|A10| = ai§ 700 U XI 800"C2J g£g?| 

CHI AH 3*fSH£|(RTA)81te B31I2K 

&3| ^EJA10l = et ?| on 6h§jeim ggSlfe B 31121, 

ah^i yaef, g^e! ^aiAhoiEsi gs 31101 = ^aa^s imeyshoi 31101= 2^ miss s&site B3iis 
^gsite as ^§°? shfe 2^ = axi^Ei2i 31101= a= ssis. 

4 

3139 Oil 21CHA1, &3I S^gxHdlte SSOIIAH 2 LH XI 55B 4SAIohte 51 ^S°S Site 2^ MgHJI^ 

a °i 31101 = mgmm. 

S^S 5 

SI3S0II SICH AH . #31 g^S ££IAK)l = Bte 3IBSE 350 , 0.7Torr, tiJAhSS 

£hOI2(SiH 4 /WF 6 )2| 3^ g&dlSOl 55B X121 SI&13I& #*1^gJ (LPCVD)OU 2|SH 800 LHXI 1500A 

s s^afe as e§2s eife =aixi^Ei2i 31101 = issa. 



3 



Source" 




silicide(WSi2^ 
CoSi 2 ,TiSi 2 ; 

poly-Si — — 

S.O2 2 

Drain ^ — - 6 



Si substrate 
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£04 
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• SiH4/WF6=40, RTA 1min 
■ SiH4/WF6=55, RTA limin 
ASiH4/WF6=70, RTA Imin 

♦ SiH4/WF6=55. RTA 3min in vacuum 
X SiH4/WF6=55, furnace 30min 
ASiH4/WF6=70, furnace 30min(Saraswat et al.) 
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1000 



1200 
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S&6 




-3-2-10 1 2 3 



*|o|i= S^(V) 
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